Itraconazole is a highly keratinophylic substance and effective in the long-term management of fungal infections of the nail (onychomycosis). I Treatment failures may be due to slow penetration or inadequate drug delivery to the site of infection; no data regarding the rate of appearance, concentration and duration of itraconazole in the nail plate after oral administration have been published. The following assay was developed to measure itraconazole in nail clippings. It offers both a convenient and a non-invasive method for studying the penetration and availability of the drug at this site of action and should provide a more sensitive measure of drug status than plasma concentrations per se which can fall below critical levels whilst anti-mycotic activity continues in tissues.i' METHOD Cut about 30 mg of cleaned nail clippings into small sections and weigh accurately into a tared 1·0 mL Reacti-vial (Pierce Reactivials, Pierce, Illinois, USA). To these and standard vials containing between 10 and 200 pmol itraconazole, add 100 ilL of 4 mol/L potassium hydroxide solution. Incubate for 15 min at 80°C, then add 50 mg of sodium chloride and 300 ilL of acetonitrile containing 0·25 Ilmol/L of a dimethyl analogue of itraconazole as internal standard (R51012-Janssen Life Sciences Products Division, Beerse, Belgium). Vortex-mix the hydrolysed mixture for 90 s. Centrifuge (2000 g, 5 min) and transfer an aliquot of supernatant to a second 1·0 mL Reacti-vial for liquidchromatographic analysis on a reversed-phase Ultrasphere ODS 150 x 4·6 mm (i.d.) analytical column, average particle size 5 -Ilm, with a 45 x 4·6 mm (i.d.) guard column containing the Correspondence: Dr N R Badcock. 506 same material (pre-column and analytical column, Beckman Instruments, Berkeley, USA). Elute "t~e injected 250 ilL samples (150 ilL acetonitrile supernate plus 100ilL water) isocratically with water, acetonitrile, diethylamine (40: 60: 0,05, v/v) at a constant flow-rate of I· 5 mL/min. Monitor itraconazole at its maximum absorption, 261 nm, with a model 165 variable-wavelength, dual-channel ultraviolet detector (Beckman Instruments). Under the above conditions, the retention time for itraconazole is 7'5min, and for the internal standard 10·2 min. Use peak height ratios to prepare the standard curve and calculate concentrations.
RESULTS AND DISCUSSION
Analytical recovery and precision Concentration and peak height were linearly related, following extraction, throughout the c~ncentration range 10-200 pmol/ I 00 ilL potassium hydroxide solution. Analysis of II standard calibratio~curves constructed on different days over a period of 4 months indicated a correlation of peak height ratio and itraconazole concentration of 0·992 or greater. Not having nail clippings of known itraconazole content or another methodology for comparison purposes it was not possible to calculate analytical recovery; the recovery of 10, 50 and 200 pmol itraconazole added to 100ilL potassium hydroxide solution and carried through the extraction procedure was calculated by comparison with an acetonitrile solution of itraconazole and internal standard of an equivalent concentration. Percentage mean recoveries at the different concentrations were 92·5 (SO 5·3), 94·9 (SD I· 7) and 94·8 (SO 3'3), respectively (n = 6 in each case). These values are not statistically different. For 0·11, O'51 and 1·5 pmol/mg concentration of itraco~azole in nail clippings, within-day coefficients of variation (CV) were 8,3, 6·7 and 4·1 %, respectively (n = 3 in each case). Bet-ween-assay CVs were determined by replicate analyses (n = 3) of the same nail clippings, the respective CVs were 9'4, 6·0 and 4·2%. The detection limit, defined as the amount of itraconazole that can be measured with a CV of less than 10%, was approximately 0·1 pmol itraconazole per mg of nail. Figure I shows a chromatogram of drug-free nail without internal standard and a chromatogram of nail clippings from a patient being treated with itraconazole.
Selectivity and stability
Interference from other antimicrobial agents and drugs likely to be encountered as co-medication was studied. Ketoconazole, miconazole, erythromycin, ampicillin, benzylpenicillin, gentamicin, amoxycillin, bactrim, griseofulvin, cimetidine, zidovudine, prednisolone and diazepam were dissolved in acetonitrile at concentrations above their upper therapeutic limits. HPLC determinations were performed as described; none of the above were found to interfere with the analysis.
Itraconazole in nail clippings, when stored at -20°C, was found to be stable for at least 9 weeks, even following repeated freezing and thawing of the nail samples. 
